ABSTRACT: This study reports on levels and speciation of mercury (Hg) in different environmental compartments of selected park units in the Gulf Islands National Seashore (USA), and on potential rates of methyl-Hg (MMHg) formation and degradation in sediments. In the aqueous phase, total (THg) and MMHg concentrations ranged from 0.19 to 14.26 ng/L (n=32) and <0.5 to 1.58 ng/L (n=32), respectively. In sediments, THg concentrations varied from 6.4 to 838 ng/g wet weight (n=32), while MMHg levels ranged from 1 to 17 ng/g (n=21). Potential rates of MMHg formation (M) and degradation (D) in sediments resulted in M/D ratios that were mostly <1, suggesting a low tendency for accumulation of produced MMHg in these sediments. Finally, the detection of THg concentrations averaging 168.18 ± 48 ng/g in tissues of Ulva prolifera points to the tendency of Hg bioaccumulation, and therefore, the need for investigation of Hg levels in fish and shellfish. Overall, our findings show that coastal waters and sediments with very low Hg concentrations could support Hg-contaminated biota, which should justify the need for stringent regulations on Hg introduction to natural systems at both local and regional levels. @JASEM
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Study site-this study focused on selected islands that are part of the Gulf Islands National Seashore. The study area extends from Florida to Mississippi in southeastern USA, and selected sampling sites included Fort Pickens (FP) on Santa Rosa Island, Naval Live Oaks Park (NLO), and Peridido Key (PK) in Florida (Fig. 1a) . In Mississippi, samples were collected from Petit Bois, Horn, East Ship, and West Ship islands (Fig. 1b) (Bloom, 1989 and references therein). Details on several aspects on these analytical procedures have been described in our previous publications (e.g., Warner et al., 2003 Warner et al., , 2005 Donkor et al., 2005) .
Collection and analysis of sediment samples and aquatic
plant tissues-sediment samples were collected from all sampling sites by hand coring while seaweeds were grabbed from ocean floor at near shore locations with gloved hands.
The latter were from the Ulvaceae family, namely Ulva prolifera. Collected samples were placed into acid-cleaned polyethylene re-sealable bags and kept in the dark on ice in coolers until return to the laboratory. THg in these solid samples (i.e. sediment and plant tissues) was determined on wet samples after hot acid digestion with concentrated To determine the water and organic matter content in sediment samples, a specific amount of sediment was dried in oven for 12 hours at 105°C and water content calculated from the recorded loss of weight. This first step was then followed by combustion of the dried sample in a furnace for 2 hours at 550°C to determine the loss on ignition (LOI) as proxy for organic matter content. 
Laboratory determination of potential rates of
RESULTS AND DISCUSSION
Mercury levels and speciation in the aqueous phase: During the dry season, water sample collection was limited to sites located in Florida and corresponding data are shown in 
Mercury levels and speciation in sediments:
concentrations of THg and MMHg determined on non-sieved wet sediment samples ranged from 29 to 838 ng/g, and 1 to 17 ng/g, respectively.
Corresponding data are presented in tables 4 and 5. (Gilmour et al., 1992; Bloom, 1989 Warner et al., 2005) . These MMHg data will be discussed further in relation with the ability of these sediments to produce and accumulate MMHg based on our laboratory methylation and demethylation assays.
Mercury levels in plant tissues-Some of the sites sampled during this study provide a variety of habitats suitable for the growth of benthic marine algae. The most common species to these sites, Ulva prolifera, was collected from 7 sites during the wet season only, and the determined THg concentrations ranged from 105.9 to 237.1ng/g on wet weight basis (Table 6 ). (Greger et al., 2005) . Windham et al. (2003) found that 70 to100% of the metal concentration of a whole plant was contained in the roots. Accordingly, this preliminary investigation needs to be followed by a well-designed study to look at both Hg speciation in aquatic plants and Hg levels in higher trophic level organisms. Finally, the lack of relationship between THg levels in analyzed plant tissues and THg in either sediments or water could simply be due to the fact THg is not necessarily equal to the bioavailable Hg fraction in water or sediments.
Potential rates of Hg methylation and MMHg
demethylation-determined potential rates of Hg methylation (M), and MMHg demethylation (D) as well as calculated M/D ratios are given in Table 7 .
Potential rates of MMHg demethylation ranged from zero to 9.07 ng g -1 day -1 and potential rates of Hg methylation ranged from 0 to 42.90 ng g -1 day -1 . M/D ratios have been widely used to compare the relative rates of Hg biotransformation from different environment types (Warner et al., 2003) . M/D ratios determined in this study ranged from zero when no
Hg methylation was observed to a value of 6.765.
However, the majority of sites had M/D ratios <1 and orders of magnitude lower than the above mentioned maximum value. The assumption when using the M/D approach has been that the determined ratios would correlate with the observed ambient MMHg concentrations as they represent the net balance of the co-occurring processes of Hg methylation and MMHg demethylation. (Ullrich et al., 2001 ). In addition, the sediment organic matter content which tends to enhance methylation rates was quite low in most of these sediment samples (Table 5 ). Warner et al. 2005 ).
This lack of direct relationship finds its explanation in the complexity of the bioaccumulation process and to the poorly known number of steps and mechanisms that lead to the transfer of Hg from sediment following sedimentary biotransformation of inorganic Hg to MMHg to biota. This is because the bioaccumulation of Hg depends not only on Hg levels, but also on several site specific conditions. Based on data obtained in this study, one could speculate that the ability of sampled sediments to produce and accumulate MMHg should be low. However, and as stated above, the complexity of Hg bioaccumulation and biomagnification in aquatic food chains may not support the above conclusion, and an investigation of Hg levels in fish and shellfish is probably the only effective way to address the issue of fish contamination in these systems.
